Maternal morbidity and mortality during pregnancy and childbirth is a serious concern in developing countries. 
Introduction
Childbirth can lead to gynaecological and reproductive morbidities (GARMs) if not managed properly. The World Health Organization International Classification of Diseases (ICD-10) confirms morbidities such as female genital prolapse, menstruation disorder, pain and other conditions associated with female genital organs and menstrual cycle, pregnancy with abortive outcome, pregnancy and childbirth puerperium, maternal hypotension syndrome, complication of labour and delivery disorder venous puerperium disorder, infections of breast associated with childbirth, perinatal period disorder are common among women at disadvantaged sites. Earlier studies confirm that fewer morbidities have been studies but majority of them have wider scope of research especially in rural settings. The menstrual disorder, and pre-eclampsia are among those which has been studied. Studies on eclampsia indicate there are 2-3 cases per 10000 births
Data and Methods
The data comes from primary field survey. The sampled villages were selected from Census 2011 with the probability of selection being proportional to number of households in village at district (Census, 2011a (Census, , 2011b followed by complete house listing in selected villages. The district, of Nalanda in Bihar was selected based on its having the highest prevalence of any type of gynecological and reproductive morbidities (IIPS, 2010) and low female literacy levels (Census, 2011b) . The survey was conducted during Feb-May 2015 using pre-structured and pretested schedule (n=660). A complete listing of women who are pregnant for 3 to 4 months or having at least one child in last five years prior to survey. At the final stage, selecting respondent from house list and minimizing intra-household correlation only one youngest currently married woman from each household and 55 women from each village, in total 660 women were selected using systematic random sampling from 12 villages, in Nalanda district, Bihar, India. The information on gynecological and reproductive morbidities, socio-economic and demography characteristics was collected through face-to-face interview using a pretested structured bilingual schedule after obtaining informed written consent. The ethical clearance certificate came from the Students Research Ethics Committee (SREC) of the institute. The survey was supplemented with information on the household, birth history, advice/treatment seeking behavior for GARM, and availability of money among women. The data entry was done using CSPro 6.3 (Pro & Pro, 2016) and analyzed using STATA 13 (StataCorp, 2014) .
Methods
The bivariate, multivariate binary logistic regression technique (Pampel, 2000) was used to predict the healthcare utilization among women experiencing the gynecological and reproductive morbidities. To understand the endogeneity of the intra-familial relations and women empowerment for gynecological and reproductive morbidities simultaneous equation modelling (Greene, 1993) was used. Chi-square test was also used to check the association between women's characteristics.
Dependent variable
The dependent variable is treatment/treatment seeking for GARMs. It was measured by a categorical variable, whether women sought treatment or advice for her GARMs from any healthcare personnel including ASHA, ANM, nurse or doctors of primary healthcare center (PHC), and private/government hospitals (1= yes; otherwise = 0).
Independent variables
Index of empowerment for gynecological and reproductive morbidities: The index of women empowerment for gynecological and reproductive morbidities was computed using binary information on whether permission seeking is problematic on 3-point Likert scale. Whether for women the seeking advice/treatment was a big problem (= 1), small problem (=2) or not at all (=3). The information on women empowerment for gynecological and reproductive morbidities was collected through eleven types of questions such as (1) as getting permission to go; (2) getting money needed for treatment; (3) distance to the health facility; (4) having to take transport; (5) finding someone to go with you; (6) concern that there may not be a female health provider; (7) concern that there may not be any health provider; (8) concern that there may be no drugs available; (9) any previous bad experience; (10) location of health care facility/provider; (11) household duties. The Cronbach alpha for the index was measured as 0.735. Based on the mean value the index (µ = 19.5) and categorized into two (low = below mean; and high = above mean).
Index of intra-familial relations:
To access women's solidarity of relation with household members and frequency of interaction, a new variable was generated. The interaction with family member among woman was measured by eight types of social domain. These social domains include (1) religious, (2) money for daily needs, (3) surrounding conditions, (4) property, (5) maintaining public relation through reciprocity in terms of exchange of gifts, (6) visit to relative, (7) general health and (8) own (woman's) health. Therefore, intra-familial relations among women were computed using eight questions on Likert scale during last six months prior to survey. It was ensured (by asking during interview) that whether discussion in such discussion were not lead to bitterness in familial relation. The information was collected using questions such as "do you discuss on the domain with your family members ?" and if yes, then " what is the frequency of discussion" (like 0= never; 1= Once in a month; 2 = 2/3 times in a month; 3= 4/5 times or once in a week; 4= 2/3 times in a week or daily). The Cronbach alpha for the index is 0.91. Based on the mean value the index (µ = 17.2) was categorized into two (low = below mean; and high = above mean). The information on education (0= illiterate, 1= primary, and 2= secondary and higher women's work status (0= housewife i.e. no paid work/housewife, 1= agricultural labor i.e. agricultural related activity, 2= HW plus work i.e. contribute in husband's business along with her own role as housewife); parity (0=1/2, 1=3, and 2=3+); sanitation facility (0=non-improved toilet, 1= improved toilet), religion (0= Hindu, 1= Muslim) and caste (0= scheduled caste/tribe, 1= Other backward classes, 2=others) were also assessed.
Background
Study Population: Nalanda, Bihar
The demographic scenario of Nalanda, Bihar is not very satisfactory (Table 1) . With lower female literacy, seems to account for low marriageable age i.e. 23 percent marrying below 18 years. The infant mortality rate (42) and maternal mortality rate (23) is amongst the highest for India (RGI, 2013 (RGI, , 2016 . Despite the 10 percent per annum of net state domestic product (NSDP) records show the low absolute income -in tenth five-year plan period -as its per capita income at constant prices is still the lowest in the country. Furthermore, a high intra-state disparity made the incidence of poverty most prominent and therefore, the state lies near the bottom of the HDI rank (GOI, 2011) . As the third most populous state, Bihar has a gender ratio of 916 (females per 1000 males) and 4.9 million of female shares 9 percent of total Indian population (Census, 2011) . The district of Nalanda has amongst the lowest female literacy rates (54.7%) in India (Census, 2011a) . The district level household and facility survey shows that 56 percent of the women in Nalanda have reproductive problems during pregnancy (IIPS, 2010) and 23 percent of girls marry before 18 years (ORGI, 2013). The mean age of women in the study was 25 years with five years of schooling. The study population comprised 8 percent Muslim and 61 percent from the scheduled caste (SC) and 14 percent from other backward caste (OBC). The scheduled castes (SCs) and other backward caste (OBC) are the official designations given to various groups of who have been historically marginalized, recognized in the Constitution of India.
Level of gynecological and reproductive morbidities in Nalanda
The findings show that most common was pain and other conditions associated with female genital organs and menstrual cycle was common (56%), followed by menstruation disorder (54%) and pregnancy and childbirth the puerperium (53%). However, the GARMs was lowest for perinatal period disorder (14%) to pain and other conditions associated with female genital organs and menstrual cycle (56%). About 52 percent women found to experience maternal hypotension syndrome. In Figure 1 , the GARMs such as menstruation disorder, pain and other conditions associated with female genital organs and menstrual cycle, pregnancy and childbirth the puerperium, maternal hypotension syndrome were common and about two-fifth of these women were found to experience problems (p<0.05). 
Women empowerment for gynecological and reproductive morbidities (WEGARMs)
Assessing individual characteristics such as empowerment among women in the context of GARMs and intra-familial relations (IFR) can help in measuring individual characteristics and those related to health. The study found that lower aged women were less empowered for GARMs compared to those who are older. In this context, Table 2 shows that 26 percent women aged 15-24 years were highly empowered compared to 54 percent women aged 25-34 years in Nalanda. Earlier studies had reported similar findings (Kishor & Subaiya, 2008) . The women of lower parity were reported to be highly empowered compared to those with higher parity. About 61 percent women with parity of one/two compared to 21 percent with three plus parity was found to possess high empowerment for GARMs in Nalanda, Bihar. The association of intrafamilial relations and WEGARMs reveals that women with higher intra-familial relations were more likely to be more empowered on reproductive health matters. About 57 percent women with high IFR were more empowered compared to 36 percent women with low IFR. Decision making on issues related to GARMs were less likely to be problematic if the women's intrafamilial relations were higher (p<0.001).
Intra-familial relations among women in Nalanda, Bihar
The study found that only 37 percent women had high intra-familial relations (Table 2) . Characteristics such as age of women, parity, husband's work, women's work, and educational attainment were found to be significant factors (p< 0.01). The IFR and women's education was found to be significantly associated (p<0.001) and intra-familial interaction was found higher among illiterate women. This study found that household economic status also contributes to better intra-familial relations. For instance, among women with high intra-familial relations, about 61 percent women were found richer compared to 20 percent women with low wealth status. However, the woman's educational attainment was found negatively associated with intra-familial relations (p<0.001). In other words, women with less education were more interactive in nature on given social dimension. It is evident that about 53 percent illiterate women were found to be interacting compared to 25 percent for those with primary and secondary education (Table 2) . 
Determinants of Women empowerment on gynecological and reproductive morbidities (WEGARMs) and Intra-familial relation (IFR)
The Table 3 represents the coefficient of logistic regression for dependent variable IFR and WEGARMs which serves as a preliminary predictor for simultaneous equation modelling. Age of women, parity, husband's work status, women's work status, women's education, socio-economic status, and caste were reported to be significantly associated with IFR and WEGARMs. Controlling women's individual level characteristics, the odds of IFR was found significantly higher for those with high WEGARMs (OR: 6.53, p<0.001), meaning the probability that intra-familial relations is high, about seven times as likely as the value of the WEGARMs increased by one unit from low to high. The probability that a WEGARMs is high was reported to be three times as likely as the familial relations increased by one unit from low to high (OR: 3.48, p<0.001). The probability of intra-familial relation among women aged 35-49 years and parity three were more pronounced than younger woman. The probability that women had high interaction or high intra-familial relations were four times as likely as their work status change from housewife to working plus housewife. In addition, the odds of WEGARMs was significantly higher (OR= 1.59, p<0.05) in the case of women who participated in their husband's job while at the same time playing the role of housewife than women who were only housewives. The logit model supports the bivariate result that odds of high intrafamilial relation among secondary educated women were about 0.08 (92% lesser) than that of illiterate women. On the other hand, the odds of women with secondary or primary education was 4.5 and 2.6 times that of illiterate women.
The odds of familial relation being high was greater among women with high empowerment on reproductive health (OR: 3.2, p< 0.001). The odds of being high WEGARMs was found 3.83 for women whose familial relation was high. The odds of intra-familial relations among richer women was significantly higher compared to poorer women (OR: 1.2, p<0.001). Similarly, caste belongingness was also observed to be significantly associated with the IFR and WEGARM. The odds of IFR was found to be higher among other backward caste women than the scheduled caste (OR: 6.03, p<0.001). 
Interdependency of Women empowerment (WEGARMs) and Intra-familial relation (IFR) on gynecological and reproductive morbidities in rural Bihar
The Wald test confirms the simultaneity of the WEGARMs and IFR in the context of GARMs among women in rural setting. The two-stage probit least squares (2SPLS) model show that WEGARMs was positively associated with IFR (p<0.001) ( Table 4 ). The IFR decreases as the permission seeking among women for their GARMs tend to be a bigger problem. On average, WEGARMs tend to result in 0.65 percent increase in intra-familial relation. In other words, the women experiencing GARMs was found to possess high IFR if women's experience for permission seeking were found to be less problematic. The WEGARMs tend to increase 0.65 percent in intra-familial relations while 1.18 percent by education increases particularly secondary education. The effect of empowerment on intra-familial relation was found to be lower than women's education (p<0.01). Similarly, education, socio-economic status, water and sanitation facilities were found to be positively associated with IFR in Nalanda, rural Bihar. It is evident that primary education (β=1.74, p<0.05) had greater impact than secondary and higher level educational (β=1.12, p<0.05). However, factors such as higher parity, women's work status as housewife, and using water from unprotected well negatively shaped the percentage of intra-familial relations among women in the household. For instance, housewives record a 0.92 percent decrease in familial relation (p<0.001).
The effect of intra-familial relations on WEGARMs was found to be positively associated (p<0.01). In other words, the women participating in intra-familial relations tend to have less problems in getting permission to access healthcare for GARMs by 0.16 percent. The study found that women controlling their parity to one/two were found to be empowered in context of GARMs (β=0.69, p<0.05) than those who faced problems in getting permission. This study supports that the view that education increases empowerment by 1.19 percent and 2.19 percent for those with primary education and secondary education respectively, thus increasing in WEGARMs (p<0.01). Healthcare for gynecological and reproductive morbidities in rural setting, Bihar, India
The literature on healthcare utilization for gynecological and reproductive morbidities are not available for Nalanda, Bihar. Treatment for gynecological and reproductive morbidities is lower due to factors such as shame, humiliation (Dixon-Mueller and Wasserheit, 1991) . The issue of advice taking and treatment seeking are considered as healthcare in this study. The assessment of IFR and WEGARMs indicates that probability of healthcare utilization for GARMs was about seven times as likely as the value of IFR increased by one unit from low to high (Table 5) . While the probability of healthcare utilization was about 1. 
Discussion and Conclusion
The issue of GARMs is considered as "tabooed" topic and stressful for women. Earlier studies use the concept of familial relations to investigate the time spent together in context of child's human capital (Bryant & Zick, 1996) , solidarity, family harmony and well-being (Chuang, 2005) , interaction and cohabitation as impediments of working activity (Smith, Downer, Lynch, & Winter, 1969) . The IFR and WEGARMs were found to be an endogenous predictor in terms of GARMs in a rural setting such as in Bihar, India. Therefore, advocating better IFR can be proved as effective determinants in combating maternal health. Additionally, women with high WEGARMs were more likely to utilize healthcare compared to those with low empowerment. There was higher likelihood that women with high empowerment status (OR: 1.55, p< 0.001) are more concerned with healthcare than their counterpart women with low WEGARMs. Even within India, women empowerment varies with region. The women in southern India are more empowered compared to those in the north of the country (Dyson & Moore, 1983; Sen, 1993) . It is documented that lower empowerment and high fertility (Balk, 1994) results in increased health risk for women and the child (Mason, 1984) . In Nalanda, the probability of women empowerment on GARMs was 0.18 as likely with an increase in parity by one unit from one/two to four or more. The women with parity one/two increases the WEGARMs by 0.68 percent while the parity four and more decreases not only the WEGARMs (by 1.5% decrement) but IFR (by 2% decrement) also. There is a negative relationship between higher number of children and WEGARMs among the women studied. The study support the findings that lower empowerment tends result in larger number of children (Abadian, 1996) .
Several studies report that women's empowerment enables pregnancy care including in India (Bloom, Wypij, & Gupta, 2001; Mistry, Galal, & Lu, 2009) . This study provides evidence to support the claim that economic status of the household is positively associated with the empowerment of women (Table 4 ). The estimates derived from simultaneous equation model suggests that, on average wealth status increases about 4 percent WEGARMs. This study suggests that a simultaneous association exists between the variables, where, WEGARMs has a positive and significant effect on IFR, and IFR has a positive and significant effect on WEGARMs (Wald test = p<0.05). This study argues that if the women are exposed to interact/discuss on her demand she tried to make the system convinced without paralyzing the inter-connectedness of familial relationship between her and the family in which she lives. The study confirms the view that if the family is a comfortable platform for discussion/interaction better decision can be arrived at, for a woman, particularly in a patriarchal society, then she can be more positively able to make the family/household convinced towards her decisions in healthcare perspective. For instance, the women with high IFR and WEGARMs are more likely to seek advice or treatment for her GARMs in Nalanda, rural Bihar. Additionally, the study provides the evidence that education and better socioeconomic status play a significant role in determining healthcare in GARMs and intra-familial relation thus WEGARMs among study population.
